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Les  exemplaires  originaux  dont  la  couverture  en 
papier  est  imprim*e  sont  filmis  en  commencan^ 
par  le  premier  plat  et  en  terminant  soit  par  la 
derniAre  page  qui  comporte  une  empreinte 
d  impression  ou  d'illustration.  soit  par  le  second 
plat,  selon  le  cas.  Tous  les  autres  exempla.res 
originaux  sont  film«s  en  commenpant  par  la 
premi*re  page  qui  comporte  une  empreinte 
a  impression  ou  d'illustration  et  en  terminant  p.r 
la  derniAre  page  qui  comporte  une  telle 
empreinte. 

Un  des  symboles  suivants  apparaitra  sur  la 
derniAre  image  de  cheque  microfiche,  selon  le 
cas:  le  symbole  — ^  signifie  "A  SUIVRE"    le 
symbole  V  signifie  "FIN". 

Les  cartes,  planches,  tableaux,  etc..  peuvent  etre 
filmSs  i  des  taux  da  reduction  diff^rents 
Lorsque  le  document  est  trop  grand  pour  etre 
reproduit  en  un  seul  cliche,  il  est  film*  i  partir 
de  I  angle  sup^rieur  gauche,  de  gauche  A  droite 
et  de  haut  en  bas,  en  prenant  le  nombre 
d  images  n^cessaire.  Les  diagrammes  suivants 
illustrent  la  m^thode. 
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]{i-r'-i\f\  for  |luMlr;lllnn,   .luni    L's,    lilU 

I .  Ill  III!  cailicr  papci'  the  autlioiv-  lia\(-  ilc-crilicil  in  detail  tli(>ir 
iiH'thod  (if  roiiKiviiig  (lit't'usil)le  suhstancps  from  tlic  liluod  of  a 
li\iiif;  aiiiiiial.  I^ssiMitially  the  motlind  (•oii>ist<  in  the  continu- 
(Ills  passage  of  the  blood  from  ;ui  artery  tlirougli  a  system  of  tubes 
made  of  celloiiliii  imiiierseil  in  a  saline  solution  or  artificial  serum, 
iind  its  return  inio  a  vein,  thus  yielding  by  dialysis  certain  of 
its  constituents  to  the  fluid  surrounding  the  tube-.  Iniiirove- 
ments  in  the  a[ip:iratus  are  still  lieing  nia<le  and  will  lie  describeil 
later. 

We  de-^ire  at  pre>eut,  1.  to  present  certain  data  to  show  that 
the  new  iiu>thod  enable^  the  investigator  to  ai'cumulate  the 
\arious  iion-])rotein  constituents  of  the  blood  in  any  desired 
amount,  the  (luantity  possible  to  lie  obtained  dej)ending  on  the 
<lialyzing  surfa<'e  of  the  apparatus  and  the  uuijiber  of  e.xperi- 
ments  made:  'J.  to  siuumari/.'  Iirieflx'  the  I'esults  obtained  by  us 
in  the  isolation  of  definite  siil)stance>. 

In  addition  to  the  smaller  ([uantitie-  collected  uj)  to  May, 
\\)\'^.  from  which  were  obttiiiied  the  preliminary  results  reported 
in  our  first  ])aper  'loc.  cit..  p.  :{1.')'.  ditTusible  constituents  of 
the  li\ing  blood  ha\e  now  been  coll(>c1ed  for  a  total  of  112  hours 
with  the  apparatus  described  on  u]).  'JST  291  of  that  paper. 
Tiie  total  difTusing  surface  of  the  thirty-two  tui)es  in  this  appa- 

'  Tlu-  ,f,.iirii:il.  vui,  v,  pp.  J?.'!  .'iltl.   IIII  t. 
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■I-    -1.     \HKI,.    I..    1..    HiiW  \|  UKI 


\M)    H.     II.    nUNKH 


ratii.-  is  about  ;i'J(H)  -i|uar( 
al)(iut  .S(KI  tn  ."•(1(1  fi-. 


I  111'  Xiiluilic  1)1'  liliKiil   \;U'i('(l   Irnli 


iinliiit;  t(i  tl 


'Xtt'lil   t(i  whicli  the  tiili 


wore  flattened 


■xleiiKil  pre,-.-.iire  ami  the  dialv-ate.  which 


chaiiKcd    hoiiilv.    iiiea-ureij    A    liter-.     'I'he    aiiiinal>    ii-ed 
dciK'^  varying  in  weight  fioin  1 1  kijin.  In  :U  kniii..  average  17  kfjii 
'I'h 


10  average  duration  of  an  e\|)eriinc'nt   was  7  lioiir- 
longost  lasted  tor  aliiio-t    Is  hour~. 


wlule  the 


The  total  (luantiti 


ua- 


in   the  neighhorhood  ot'  L'd  gr 


of  nitrogen  oliiained  in  the  I  iL' hour  (litTusati 


iin- 


Th 


stiinate  is  based 


wh'ch  sh 


(1  I  J..") 


on  an  analysis  of  the  material  obtained  in  the  hrst  74  hours 
gram-  in  the  filtrate  from  the  pho.sphotuiigstie 
acid  precipitation  be-ides  about  I  gram  in  the  precijjitate  after 
decomposition  and  small  <|uantities  lo-t  in  the  course  of  the 
chemical  procedure:  and  al- 
meiit   in  which   th 


o  on  a  •)-hour   (|uaiititative   oxpi 


e  determination  of  the  total  nitrogen  in  the 
diflu-ate  by  Kji'ldahl's  method  gave  an  average  of  ().I7((  gram 
per  hour. 

A  large  part  of  the  above  consists  of  urea,  a-  i-  -hown  in  the 
following  paragraph,  while  smaller  amounts  of  ammonia  and 
other  nitrogeiioii-  sub>tances  are  lost  in  evaporation,  etc.,  and 
about  l\  to  2  grams  are  separated  by  phosphotiiiigstic  acid.  In 
the  final  alcoholic  solution  of  the  amino-acids  and  other  -uii- 
stanocs  after  esferilication  there  was  found,  excluding  some  urea 
and  ammonia  which  had  not  been  completely  removed,  H.7;{ 
grams  of  nitrogen  of  which  1..')  grams'  was  amino-iiitrogeii  by 
Van  Slyke's  test.  This  would  indicate  the  presence  of  about 
IL*  to  IC)  grams  of  inono-amino-acids  besides  the  bodies  giving 
the  rt-amino-acid  reaction  in  the  phospliotungstic  precipitate. 
The  amounts  isolated  ha\-e  been  much  smaller,  lor  reasons  given 
elsewhere. 


■T»o  or  ihrci-  .l.i!:>  -ii,.  un.Kr.l  i.nix  h,i  vano.i-  r.-:t.-(Mis  ,,f  an  M.ci.lriita! 
rliara'tcr:  .li.-irccanliriK  tin-,,  tl,,    av.ratr  woiil.l  1..-  af  Ira-t  an  li-mr  ionp-i . 

'  In  (lur  previous  paper-  ,|u.  eii  .  p  :)].-.  ue.«l,,le,|  that  'at  least  Tj  tsrains  .if 
attinui-nitn.Ken  exclusive  ..f  ure.a  '  u.a-  it.  .i.if  lian,l<.  Thi-  u  as  aiiDVer-fstiiiiate, 
ba.se.i  .m  the  iriistakeii  assuii.|ili(iti  thai  thi-  iiitr,if;.ii  nf  the  amiii.i-acids  c.rrc- 
spon.leii  closely  in  am. Mint  t.,  the  .litTereii,-,'  lietween  the  total  non-protei.l  nitro- 
gen and  that  of  the  urea  an.j  anjin.mia.  nenleelinc  the  lartje  amount  of  ereatine, 
eti-  .  |iri-ent  in  the  hl.riiil. 


SdMK    ((iNslin  KM'S    (IK     lllh.    lll.(H)l) 


t)i:{ 


'I'hc   Iimullllt--   ni   ilifiu-llili'   -uliMailiT-    dilailinl    per   llulir   with 

,1  tiivcii  .■ii)|mr;ilu-  appear  to  \ary  Imt  liltli'  with  ilic  rate  oC  II. )W 
nt  till-  l)!(i()(!  Ihrnu;;h  it.  aii'l  tlicn-t'.-n'  iiidircctiy.  with  the  >iz<" 
(if  the  animal  u-c.l.  Thii-  in  the  alxixc  mciiiioiicd  o-hour  cxpcri- 
iiiciit.  th('C()inp(i-ili(iM  ol  t  he  (litTii-atc,  which  wa-  chaiiKi'd  lidurly. 
was  ill  tlic 

IM  hour  :>_>.  I  infill.  N  per  liter 

■_'ii(laiiil  :<r(l  houi-    iiicaiii  T);. 7  infill   N  lUT  liter 

ltlian(l.')lh  hour-  -um-aw  ■'>"  '  "ii-''"   ^'  P«t  liter 

Tlic  rai)i(hty  ol'  the  Ihiw  dccrca-cd  ((lusidcral'ly  (hiring  ihv 
cxpcriiiioiit.  in  spite  ol'  which  the  -trennth  (if  the  dilTiisate  in- 
creased. ahti(iUM;li  liie  (hlVerence  i-  too  -mall  t,i  have  iiuich  >innif- 
icanee. 

The  deterniiiiatidn  (if  urea  liy  Mar>liairs  method  and  of  l)ic- 
fonnod  ammonia  showe(l  a  -imilar  constancy,  the  former  vary- 
ing from  4:?..')  to  4.").4  inKin.  per  liter  i.e..  from  20. :<  to  IM.'J  iiipn, 
urea-nitroReni.  the  latter  from  l.s  to  J.i)  mum.  1  1.")  to  2.2  iiiKin. 
nitrogen). 

!t  IS  nolieeahle  that  the  proportion>  of  the  constituents  de- 
terininod  in  the  dilTusate  follow  approximately  those  of  the 
same  substances  in  the  lihuid'  isee.  e.g..  Folin.  J.  Biol,  ('hem., 
May,  1914,  p.  487).  The  varying  eoeMiciei\ts  of  dilTusion  of 
each,  and  the  influence  of  the  memiirane.  no  doubt  cause  cer- 
tain (lifTerences.  and  in  the  case  of  sjiecial  substances  greater 
ditTerences  may  be  caused  by  combination,  either  chemical  or 
physical,  with  other  constituents  of  the  blood.  In  general  the 
(lifTusate  ai)i)ears  to  resemble  closely  a  dil'ited  sohition  of  the 
non-proteid  substances  of  the  blood,  the  dilution  in  the  above 
(me  hour  diffusate  being  about  five  to  six  times. 

As  the  volume  of  the  ditTusato  in  this  apparatus  was  about 
4  to  5  times  that  of  the  blood  in  the  tubes,  it  appears  that  the 
composition  of  the  blood,  which  at  the  slowest  probably  refilled 
the  tubes  ten  to  twenty  titnesan  hour,  could  have  been  changed 

•  I'rpliminary  result.-;  inch,  ate  tlial  llii.-;  i.-s  :il.-i.i  approxim.itely  true  for  creatin 
liinl  cr.Mtiniiic,  fiirth.T  results  as  to  whi.-li  .■ire  in  pr.isrcss. 

'  Viz:  the  t.ital  am. Hint  iif  iiI.i.hI  which  thiwe.l  thr.iugh  the  apparatus  in  one 
hour  Wiis  fr.iin  twice  to  f.iur  t  iiues  that  .if  the  ililTusate,  s.i  that  the  amount  removed 
bv  .iiffusion  w.as  .iiilv  fri>in  .ini--tenth  tn  .iii.'-tw.'tity-f.mrth  iif  the  whole. 
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.1.     Mil. I 


1..    iiiiw  \  I  \n  \.    \Mi   11.    11.    1 1  it\i;it 


Hilly  hy  ;i  -mail  | ic|r,.|it;mc  diiriiiir  it-  |):i--,iiic  I'miii  llii'  .■iiiiniMl'^ 
iirtciy  lj:irk  to  the  \ciii.  I  iirn.a-i-  ol'  -ui'facr  in  ih,.  apparalu-. 
tliOntiili'.  ina\  lir  i\|mm|c(1  ~lHi  Id  IHoiiucr  a  lli'aiiy  pn  i|n  ill  luiKI  I 
ilicrra-c   in    tlir   .|iiaiilitv   dirtu-inii.       \    urral    imava-c   inav   al-o 

' \|ifcH'i|  Iruin  rtiiciriii   -iirrih!:  ul  ili,-  .niirr  lliiiil,  ,i-  ha-  liccii 

\\r\\    .'-taMi-lifd    ^^     !!<■--    and     Mr(  .miian  " 


II.   "I  ii.iNi.   "I     Ml  iiiiiii   (II    -1.1' \i;  \  I  h,\    I, I     1)11.  1  ii\>ri  rii.N  I- 
ol     1  III.   HI  \i.\  -  \  ri.- 

'I'lii'  lic.iirly  (lialy~alr~  uciv  ludiiKlii  i"  the  liciiliiifr  puint  tnr 
a  iiHiiiicnt  iinincdiatcly  after  liciny;  drawn  nff  from  llir  ap|i;iralii- 
and  ueiv  ilini  cnh, -cntratrd  mi  ilii>  water  liatli.  'I'd  keep  the 
tein|ier:iture  at  a  liiw   puint  electiic  fan- were  made  to  lilnw  acid— 

'I \:iporatinfi    -iirfai'e.      ,\t     iiiiiii     I  lie    dialysate-  were   kept 

<-n\cn'd    wilii    tuliline    ill    well    -tdjipeivd    liiillle-.      It     will    thn- 
lie  -eeii  that   liaetefial  infection  wa>  entirel\-  pre\ ciited. 

A-  taken  from  the  diaiy-iiiK  apparatu-.  the  dilTii-ate-  are 
faintly  alkaline  to  litmii-,  lliiriny.  the  e\  aporat  imi  h\droeh|.irie 
acid  i-  added  from  time  to  time  and  the  reartion  i>  kept  neutral 
or  -lifihtly  acid  to  litiiiu-.  When  the  -odium  chloride  ha-  cry.-tal- 
li/ed  out  to  a  lary;e  extent  it  i-  reiiiov  ed  1>\  hltration  under  pre.s-^iire. 
At  tlii>  .-tafie  (if  the  e\aporation  a  llocciilent  precipitate  make- 
it-  appearance.  'I'hi-  i-  ieiiio\eil  uilh  the  salt.  To  tlie  filtrate 
methyl  alcohol  i-  added  and  the  -.alt-  thii-  thrown  out  are  re- 
peatedly exhau-teii  with  tlii-  -..Kent.  The  iirecipitatcd  -alts 
are  then  further  e\hau-ted  with  acidulati-d  H^St  )j  i  etiivl  alco- 
liol  of  «C)  ])ei'  cent.  The  alcolidlic  extracts  are  coinliined,  the 
alcohols  rem(i\cd  liy  e\  apor.at  inn  in  \aciio.  the  residue  diluted 
with  much  water,  and  liroiiiilit  to  the  neutral  point  liy  the  addi- 
I  ion  of  sodium  carlHinale. 

At  this  jidint  diie  may  lUdceed  to  precipitate  the  ■■hexone- 
lia-e-"   with    phd-phdtiinji-tic   acid   <ir  one   may    lir-t    decdnipd-e 

'  .-ii'ij  their  |.,i|i..r  (•nuil..|  fl,..  (  ..i„liii,,n  ,,f  tlir  S„i;,ir  iii  ilir  HI.,..,!/  i,,  ;,,,- 
[KVir  m  tlif  iicM  H.^iic  nf  I  111-  j.Mini;il  \..|,  vi.  IK.  1 .  .s,  pt .  nij  |  .  In  .im  |.ir\i,iii> 
l':'l""'r     !'■   'il'll     "'■  ivI.M.  .1   I..  Ill,    i„.|i.(,i.  ,,|-  .■ii;it:ili..ii  ,.|   i  li,-  ...iiit  fl.n.l,   «|ii,..|, 

■.V  :i.'.'.inil.lisll...|  \,y  ||ir;in-  ..I  .'I  r,|li|i,T  lilllll  .-lll.Hlir.i  1,,  l|,,.  ,,lilf|,.H  m!„.;  |,,,t 
Willi, •  fllli\-  ,IH.-,IV  .,1  Ihr  :„h.ilil,,j;,.  ,|ln||t.-lti\cl\  ,  \v,'  li  ,.|  li,,|  H,,rk,..|  ,,:il  qu.uili- 
l.ltu.'v     till'    \rl\     l.-llllllk:il.!i'    ihlV.'l.li.  ,     -,|    |.r,„|il,  rii. 
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til.-) 


til.    liirnr  ;iiii(.unl   n\   iirr:i   pn-riii    liy  mean-  .>I   mv:i-f.      In   iIm> 

lallci'  i"i-.',  whicli  iT|.lv-.nt-  mil-  i v  ivrml  |in.,-..,lurr.  llic  M.-i- 

Im  ill'  l:ikrii  all'  a-  I'lllwW  -: 

MMce  llir  UlvaM-  I-  ililnl.llr,!  I.v  miirli  -all  a-  urll  a-  I.V  alcnlinl. 
,.;,,v   iMii-i    l>r   lakcn    lu   k.Tp   ihr   c, mc'iii rat  ion   nf   tlir   luniicT 

1„,1,,U     I,    ,„T    rnit.       Tn    tlllnw     lor    til.'    |.n-.-il,lc    ilillil  .it  il  IJi    artlull 

,,l  ,,tliri-  -uK-taiir,.-,  tlir  luva-r  ua-  taken  in  lai-(ier  |,fu|.cprt  m.ii 
ainl   a'.'.dweil   to  act    a   joii-ier  iinie   than    in    mine  anaiy.-i-.      In 

one  ea^e  Inf  llllVe  lilfe-  ot  -ollllinli  e(,IitainiliU  al.ullt  \A  Kfaill- 
,,t  urea  we  took  U'O  ce.  ot  mva-e  -nliitioir  and  allowed  tlie  whole 
to    -taiid    lor    three    da>-. 

Thtit  thi-  amount  of  urea-.'  does  tint  introchiee  an  appreeiahlo 
,,„antitv  of  nitroneiioti-  im|)uritie-  i-  -li"wii  Vy  th.'  toliowiiiR 
analvM-.  From  l.'.O  <v,  of  iirea-.'  -oliitioii,  after  aetiiin  in  the 
ahove  manner,  on  |,iiic  mva  i  IH  Hiu-.i  and  Mihse-inent  precipi- 
tation with  phosphottmtt-tic  acid,  followed  l>y  the  removal  of 
.„„„„,„ia,  there  aa-  toimd  only  .'.S  nmni.  of  total  nitronen. 

The  amtiionia  produced  l.y  tlie  urea-e  i-  removed  in  the  tistial 
uav.  th.'-ohition  i-tnad.^acid    :,  per  cent  >  with  ll.SO,  and  pfe- 
ripitated    with    pho-l.holmi«-tic    a.'id.     The    liltrate    from    this 
pivcipitate   is    freed    frof.i    -iilphiiric  and  phosphotim^stic  acids 
l,y   l.aiyta  an<l   excess  of   the  latter  removed  (nuuititatively  l.y 
diliiie  ilSO,.      At   this  p(.int   it   i>  f(.nnd  that   the  solution  vvheii 
neutral  t..  litimi-  -till  contains  larp"  amounts  of  harium,  iiidi- 
.•aiintr   the  |.n-.Mice  of  other  acids  than   the  ordinary  i)roducts 
,,'l   protein  hvdrolysi-  most   (.f  which  are  practically  neutral  t.. 
litimi-.     The  s(.luti(.n   is  ik.w  evai.oraled  in  vacuo  luitil  nearly 
drv  when  alcolu.l  is  added  and  distilled  otT  to  remove  most  of 
the  water.     After  repeating;  this  process,  fresh  alcohol  is  added, 
anhvdrous  IKl  ^as  is  passed  in  nearly  to  saturation  and  the 
-all  remo\ed  I.v  tiltratioii  on  the  water  pmnp.  washing  thoroilglily 
with    alcohol    aci.hilated    with    sjaseous    HCl.     The    salt  thrown 
out  at  this  stage  is  very  dark  containiiip;  luelanin-like  substances 
pnuhiced  I.v  tlie  action  of  the  acid  upon  the  carhohy.lrates  pirs- 
,.,,1  and  i)osMl.ly   on  other  sul.staiices.     The  salt  was  found  to 
retain    ll>t»  miinv.  of  nitrogen  l)er   IDO  uranis. 

.  !■,    Ix    M;,i-li:.ll.  .Ii  .  ■'•'<"«    "<  H'"l-  'I"'"  ■  \'^'  V   -'''■'■  ""•'•  NV,  |i,  W  and 
I,   !i."i.  l!ii:i.  nil. I  wii,  p   :!."il.  I'M  I 
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I  lie  otciiticMlioii  \\;i^  iKiw  repeal  CI  I  Iwice  in  t!ie  u.-iial  inaniier, 
and  the  acid  neutralized  with  tlic  calcidatcd  (niantity  uf  xidiinn 
cthylate,  'I'hc  -ah  lornicd  \va-  tihered  (il'f  and  the  -dhitinn 
evaporated  in  \acii(i  and  tlic  e-tcis  tVaclionaicd  witli  tlic  aid 
III  a  ( iaede  niciiiir\'  pump. 

i'he  tractiiin-  I'litaincd  were  unexpectedly  >inall.  When  a 
temperature  ,,t'  |(H)('.  -.m,-  reached,  decnmjjositioii  with  evolu- 
tion of  .arfie  t|uantitie-  of  na-  took  |)laee,  .-o  that  the  pressure 
could  not  he  kept  down  helow  (i  mm.  illy;.i  and  the  di-tillation 
had  to  he  di-cont  iiaied  at  Km  .  it  i>  prohahle  tha.  some  aiiiino- 
acids  I,,  other  iiilroKcnou-  -uh-lance-  were  decomposing  a-  a 
strong  odor  of  amine-  wa-  detected  at  the  outlet  of  the  pump. 
\\e  attrihute  tlii-  hehavior  to  two  causes.  Tlie  larse  amount 
of  dextrose  and  other  non-volatile  suhstances  hinders  the  distil- 
lation of  the  amines.  In  future  work  il  will  he  dvisalile  to 
sqiarale  -uch  -uli-lance<  previous  to  ihe  e-teriln'ation.  The 
other  cause  was  an  unfoi'tunate  mistake  in  usinn  alcohol  in  the 
process  ot  e-teritication  which  was  supposed  to  he  ahsoinie  hm 
which  wa-  foimd  -ult.-enuently  to  iuive  a  strenjiith  of  only  Mo  per 
cent.  (  'on-ideralile  amount-  of  wat-r  were  therefore  present  dur- 
ing the  proce--  of  fraclional  distillation.  The  fractions  ohtained 
hy  vacuum  distillation  of  the  esters  were  saponilied  in  the  u,-ual 
way.  Attempt-  lo  i-olate  proline  ;md  phenyl-alanine  led  to 
neH'Hi\"<'  re-ull-.  It  i-  jirohahle  that  the  les-  \,)latile  amino- 
acids  u-ually  ohtained  in  the  hi(iher  fractions,  were  not  distilled 
over,  owiufi  to  the  comparatively  hiy:h  pre-siu'c  and  low  tempera- 
ture attained,  and  also  to  the  reduction  of  tin  ir  vanotu-  tension 
hy  the  larjje  (|uanlity  of  su^ar  and  other  eon-volatile  suhstances 
present.  The  sulisltince-  isoh'ted  are  de-crihed  in  Section  HI, 
The  further  treatment  of  the  residue  i-  uixen  on  pane  (ii,S. 

IIIK    l'Un-PI|(i;i  M.sllr    I'ilKil  I'llA  rK 


During:  .\|>ril  and  .May,  I'.tjli  the  Kos.sel  and  Kutclier  method  of 
se|)aratiiin  diamino-acids  was  applied  to  the  small  (luantiiy  of 
:nate"al  then  at  our  iiispo>al.  (^•ualitati\e  tests  which  ha\e  heen 
■onfiniicd  hy  this  year's  work  indicated  the  invsenee  of  histidin. 
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All  tho  frMctiiiiis  were  apparently  nf  (•(iiii|)(isit('  cluiracior  sn  that 
111)  (li'liiiitc  sul)>taiir('s  were  isulatcd.  We  arc  evidently  dcaliny;  in 
this  preeii)itate  with  an  indeterminate  ninnher  nf  siihstances. 
With  the  larger  (piantity  nf  material  ohtained  this  year  a  ditTer- 
ent  pniceilure  was  fdlhiwed.  TIk"  moist  phosphot  unnstic  precipi- 
tate was  treated  accimlinp;  to  Wechsler's  metliod."  Iieinp;  shaken 
for  one  and  a  hall'  hours  with  a  mixture  of  four  ]iarts  of  acetone 
and  three  parts  of  water.  The  soluhle  and  insoluble  portions  were 
separately  freeil  from  pho-i)hotungstic  acid  by  baryta.  The 
acetone  insolul)le  portion  contained  relatively  little  organic 
nitrogen. 

The  acetone  solubl(>  jtortion  after  l)eing  freed  from  phospho- 
tungstic  acid  was  concentrated  nearly  to  dryness  ai.d  then 
tak(Mi  up  in  methyl  alcohol.  After  removing  tiio  alcohol,  water 
was  added  and  the  solution  precipitated  with  a  concentrated 
a((Ueous  solution  of  gold  chloride.  The  ainori)h()Us  precipitate 
obtained  was  decomi)osed  with  hydrogen  sulphide  and  a  small 
amount  of  an  organic  substance  was  oiitained  which  has  n-  ' 
yet  been  identified  but  which  doe>  not  appear  to  b,>  :".:  anuno- 

acid. 

The  liltrate  from  the  gold  chloride  ])recipitate  after  being 
freed  from  gold  and  excess  of  hydrogen  sidphide  was  neutraliz(>d 
with  sodium  carbonate  and  evaporated  n(>arly  to  dryness  in 
vacuo.  The  residue  thus  obtained  was  exhausted  with  methyl 
alcoliol.  After  removal  of  the  alcohol  a  syi'U])  remains  in  which 
a  deiiosit  of  crystalline  character  is  slowly  formed.  The  syrup 
gives  Knoop's  histidin  test  very  distinctly.  .\s  already  stated. 
the  residue  now  under  consideration  contains  the  greater  i)art 
of  the  Tiitrogenou^  -ubstances  precijiitable  by  phosphotungstic 
acid. 

UKsinri;  ihom  tiik  disth.i. stkin  ok  thi:  kstkhs 

For  reasons  already  stated  a  large  i)art  of  the  nitrogenous 
substances  in  the  material  subjected  to  fractional  distillation 
in   vacuo   remained    undistilled   when   the   process  was  stopi)ed 
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.,,  i(,,-,  .  -n,,.  n-idiii-  \v:i-  llu'ivl'iMT  -r|):ir;il(Ml  iiiln  ~i'\rr:il  iriir- 
ti..!i~  1>\  ivpcatcil  M.liiti..!!  ill  :ilr(ih(.l  and  prcciiutatinn  with 
,,,1„T.  and  tlio~i'  fvactii.ii-  wludi  -liowcd  ttir  larjicr  aliiuuiits 
,,l  nitr.>u;i'n.  wh.-lln'r  h.ial  ^v  aiHiiHi-nitrnncn.  wciv -cparatclx 
,,.,,;, led.  Tim-  lliriv  \va~  ohtaiiu'd  \,y  prcripiiat  icii  ii.v  plin>- 
p|i,,ii;'.o;-.tic  arid  from  an  iiilcrnuMiiatc  Iractinii  tlimwii  mil  mi 
:i,l,liiii;  t\v.>  \iilunii-  n(  cllirf  u,  an  iilcuholic  solution  uf  the  rcM- 
,|ur.  a  frariidii  iJ:i^in^  p.wiih  r  indication- nt' rrcatininc  liy  .laitt' ~ 
,.|i„l  \\r\r~  r.ilui-  icaclioii--  a- well  a-  liv  pivcipitatiiin  with  aMUi'- 
,,ii-  picrir  ariil.  Thriv  \va-  aKo  dhlaincd  IVoiii  tlir  iVartinn 
,i,,,-t  -oliiMr  in  cilaT,  after  iviiinval  nl'  ini|)iiritic-  hy  phd-plm- 
tunii-tic  acid,  tlic  crystalline  ctlicr-^olulilc  Mili-tancc  nicltinvj 
at  .>11  ivIcrnMl  tci  in  -cdion  III,  Icavinp;  a  cnHdcralilc  am. unit 
,,|  iiitroWMmu-  -ul)-taiic(-  Inr  further  in\  .-titration.  I'heci.v- 
,:,lhiie  liudy  i~  precipitated  l.y  Mlver  Milphate  and  haryta  a-  well 
;,-  l,\  mercuric  -nlphate  hut  imt  iiy  picric  acid.  It  was  piii-itied 
],\  iiyMalli/iiiii  •\vice  frmn  a  fairly  concentrated  -olutiun  m 
I,,,,  -Aaii.r.  On  cooling  the  -iil>-taace  i-  deposited  in  snia'l 
y,liMeiiinti  prism-  arraii-icl  in  leathery  aR^reiiate-.  it  i-  ireely 
r,,lu!iie  in  alcolml.  le--  -oliihle  in  cold  water  and  fairly  -olul.le  in 

etlier. 

The    following;    analytical    data    were    ohiained    with    material 
luir,.  recry-tallized  and  niellmti  at  --Mn:.   ■-Ml  C    cor.  . 

1.      l.ls'.i  '11^111.  :  s.'.Khu.iiiii.  I  I  I  :  :;.17  iimia.  i  1  <  » 

-.  .-,4.i:V  ,  (    and  T.'.td'  ;   II 
■J.      l.'J.VJ  ingiii.;  s.H  iiijiiii.  ('(>■:: -.'.•ti  iiimii.  Ilu<' 
.-,:;, Ml' ;  (   imd  7  :••' ,  I! 

;(.      t.:i.'llint;ni.  '7_M  niiii..  11'  *     :  il,7i)il  r,  1,1.  .\ 

=-     IH.d.'l'  ,     N 
rn.in   llic-c  data   the  niipnicM   InMnni:,.   (     ll.N.il,   1-  .■.ilcul:,!.],-. 


ICiq'iirfd  for 

('  =  x\.s\ 
H  =  7  7.-. 
N  =   17.'.".'i 


l-;,,n,d  "-  'ih'i.. 

(■  =  ,-.1.1  :{;■);{.<•» 

H  =    T.'.Mt;   7.7.') 

N  =  i.s.ir. 


■  Tli;,  rciilK   m.h.'.'il.'-  ih.-  |.n-i'ih  •■  i.i  ,uit!:illv  "I  ri,.;,iin.'.  wlin'ii  «:i-  .  luiii;.'.! 
i„t..  .  r..:imMi..v  :>fi.'i    I  tir  lirM    phn^'t^"! 'ciii-l  1^    |.i..  ,|Mt  ;.l  ma. 


SnMi:    I 


,,N-llTt  KNT>    nv    TllK    Hl.dOl. 


llHt 


Tlu.  M>lMa>H..  a«rros  in  .t,  pvnp.rtios  uith  i^uLutyl-hyaaatnin 
, ,       oh  ,vl  2.4  ailJ;-.o-t.tv.hyan.nndazolMir>,  ,m,>.n.l   .y    m- 

i    <.lmt/"  ■lu.l  lat,-r  l>v  Fritz  Lippirh"  tn.iu  vaWaMo- 

I  ,.  r..n...i.u;nu.l  ana  ,nhyl  -l.U.n.avhonato.    /""V;;;  ::^;;  ^  j 

.,rssarily  prove  its  ori^nial  ihi-mmk  c  m  \n< 


„n.  estor  diM.Uation   hy   a  .•„ua.-,..mou  ,.i    uroa  a  .  ' 

.ulMan.r.     l.-unno,  xvhi.h  ha^  not  so  far  h..u  .-olatc.l.  but  the 

.  "e   of   wlu.-h    seen.   ,.rol.al.le   as   on,,    o,    tlu-   eonunon.. 

„  ,  :  .  of  pro.oolv>i>,  uouia  have  existed  n,  tl.e  nuxtuve,  .1 
'  ;  as  eueine-eMer.  The  sunilarity  of  the  tol  .vn,,  hyp..- 
tiet  a  voaetion.  to  that  of  Koeni.s  and  Myh-  on  the  one  han.h 
!':;  ;,:  ,;^  of  Pinner.  l.i.sehnt.  and  of  Uppieh  on  the  other  w,ll 

he  obvious  on  inspection. 

=  ,cih  .cii  <ii..<ii -'•<> ;,  xii  ..  Ml,  -  r^l^m 

Without  huu,,  too  .reat  ^tre-.  ,..  the  above  po-Mbil^^^ 

wouhl  leave  it   an  open  ..ue.tion,  -»'f  -"    '"7  ^j  ;  ^ 

further,  whether  this  atul  ,)erhaps  other  hydantou.  den^at,^, 


occur  ill  the  animal  body. 


Ill 


-,-,,,   follow,,,   additional   ..b^tances  have   been    i;"l=^|;;;>   ;;i; 
to    the    i)res,-nt     time.      Among   anuno   acids   . 


onlv  alanine  a 


nd 


III      Tito      nif^ti'i       iiiii'.        •»'■ r>  ,  J  ■  ^     \  {' 

v'atu^    have    been    ol>ta,ned    in    crystalline  torn..     (  rys  als  o 
!.i        ,e  separated  out    in  the  sututner  of   VM.^  iron,  tracn,,,. 
oe  vac  nun  .li.t,llation  reported  m  an  earhev  paper.     Aeo-l 

...„..„.  ncid  had  been  adde.l  to  tl.e  fraction  to  cau>e 


III  nil   <  t>»  '>^  *    I "M"  *  ■ 

•md  hvdrochloi-ic  acid  had  I'ee,.  a  - 

;  ,!p.u-ation  of  dvcine  in  the  forn,  of  fh.  hydrochlo.-.de  ot  the 
l!:;,,;'The  ,atter  M.bMan..e.as.,ot  '>}^^^r''- ^'-\  ^ZJ:;^ 
standi.,*!;  alanine  \va-  -et   f.-ee  by  the  l.y 

.n  ),,,,.    ,1    ,!    (  h.in    C.'s    Jil.  p   :X,i<    IssTl. 
nH„;,l'.l.rh,,„    »;r-    .,.p..W-'    1-H)M. 


hvdi-olysis  of  its  ester  and 
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crystallized  out  in  the  fiirm  of  huiichos  of  nocdlos.  In  this 
year's  work  alanine  was  obtained  in  larger  (luantity,  hein^  the 
chief  ainino-acid  in  all  four  fractions.  Besides  portions  left  in 
the  mother  liquors,  the  amount  of  recrystallized  pure  alanine 
obtained  was  0.380  y;rain. 

It  is  noteworthy  that  no  tr.".ce  of  glyciTie  has  been  found  either 
in  the  dialysates  collected  in  1012  \'.i.  or  in  those  of  the  past 
year.  The  ai)])lication  of  Le\ene's''  picric  acid  method  for 
separating  alanin  and  ulycin  yieldiMl  only  alanine,  and  at  no  time 
could  we  olitain  crystals  of  glycin  eUer  hydrochloride  from  the 
fraction  which  ordinarily  contains  the  larger  i)art  of  this  ester. 

.\inino-acids  of  higher  carbon  content  than  alanine  were  sought 
for  in  the  alcohol  insoluble  ])ortions  of  the  first  three  fractions 
obtained  in  the  ester  distillation.  It  may  here  be  stated  that 
the  major  jiart  of  these  fractions  is  soluble  in  absolute  alcohol 
anil  contains  as  will  ju'esently  ai)pear.  considerable  riuantities 
of  lactic.  J-oxybutric  and  other  acids.  The  alanine  obtained 
from  all  of  the  fractions  was  recrystallized  from  very  dilute 
alcohol  and  tlie  ainin<i-acid  or  acids  remaining  in  the  mother 
licjuors  were  con\('rtc(l  into  the  co|)per  compound.  This  was 
dried  in  vacuo  and  then  sulijected  to  thesohcnt  action  of  methyl 
alcohol,  with  the  intention  of  etTecting  a  pn^liminary  separation, 
ill  case  any  appreciable  amount  of  valin  or  other  higher  amino- 
acid  was  present.  .V  little  less  than  0.1  gram  of  alcohol  soluble 
copper  compound  was  obtained.  The  cojipcr  content  of  the 
residue  was  found  to  agree  with  that  re(|uiredfor  valine. 

Lactic  acid  was  found  in  consideral>le  ([uantity  and  analyzed 
in  the  form  of  its  zinc  salt,  (ioxybutyric  acid  is  also  present 
in  considerabl(>  (luantity.  Its  presence  was  proved  by  the 
acetone  formed  on  distilling  with  chromic  acid  mixture  and 
redistillation  with  sodium  hydrate  anil  hydrogen  peroxide." 
Other  acids,  not  amino-acids,  are  ])resent  in  the  product  f)fthe 
ester  distillation.  The  presence  of  these  oxy-acids  is  of  i)articular 
interest  from  the  point  of  view  of  carbohydrate  metabolism.  We 
recognize  in  this  connection,  that  we  were  dealing  with  animals 
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vvlidx-  coiulitioii  wus  ahiiorinal  in  that  they  were  dcoply  aiiaos- 
thotiml  and  towards  the  (Mid  of  the  oxpcriiiit'iit  often  showed  a 
period  of  air  hunger.  How  important  these  factors  are  in  eaus- 
iiip;  the  appearance  of  these  and  other  a(  ids  we  can  not  pretend 

to  say. 

Creatinine  has  not  l)eeii  i>olated  in  crystalhne  form  hut  un- 
mistai<ahle  evidence  of  its  presence  was  obtained  hy  the  color 
reactions  l)oth  of  the  original  ditTusate  and  of  tlie  residue  of  the 
distillation  of  the  amino  esters.  Its  presence  with  the  sub- 
stances not  prtcipitated  by  phosphotungstic  ai'id  indicates  the 
original  presence  of  creatin  which  was  changed  into  creatinme 
during  esterification. 

The  jn-esence  of  histidin  among  the  diamino-acids  was  de- 
termined by  Knoop's  color  reaction  as  already  stated.  Many 
other  substances  undoubtedly  remain  to  be  isolated  from  the 
various  fractions  which  are  still  in  the  course  of  separation. 


ANAl.Vrit      I)\TV    ViHi    SlHSTAMES    OBTAIXKI)    IX    THE    ESTEU-DIS- 

TILI.ATION 

The  microchemical  analyses  ni  this  paper  were  made  by  Dr. 
Hans  J  Jet)  in  Profes.sor  I'regl's  laboratory  in  (iraz.  We  take 
pleasure  in  recording  here  our  indebtedness  to  him  fi.-r  the  skill- 
ful manner  in  which  tiiey  were  carried  out ,  and  "annot  too  strongly 
reconnnend  to  biochemical  investigators  the  usefulness  and 
accuracy  of  the  methods  devised  by  Professor  Pregl.  \\'ithout 
them,  the  small  ([uantity  of  one  of  the  substances  which  we  have 
isolated  could  not   have  been  identified. 

The  alanine  analysed  was  obtained  as  already  stated  from 
Fraction  I  in  the  ester  distillati-'n  of  May  IdlS,  and  purified  by 
recrystallization. 

1.  4.041)  nigni.  with  iiii  ash  content  of  0.>HU  =  4.(Wti  nigui.  of  ash 
free  substiHKf.  gave  2.S4.')  nigni.  H;()  and  .').0M  mgm.  CO..  =  7.80  per 
cent   H  and  40.48  per  cent  C. 

2.  t.28()  ingni.  witi'  ;in  ash  content  i)f  0.(K);i  mgni.  =  4.283  mgm. 
of  asli  free  substance.  Hiive  3.11  mum.  H,0  and  (i.:i:?.'i  COj  =  8.13  per 
cent  H  and  40.;U  per  cent  C. 
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A.  2.'.MHi  uimn.  111'  ~ulp-t;iiir(  na\r  II,  III)  ir.  N,  iMiiiMictrii-  prc-siirc, 
711    liilii.    aiul    I    -   21°< ',    -    1").  I'J    lur   rem    \. 

I.  I.ITll  iiiiiiii.  (it  -^ulislMiii  r  L;a\c  il.iidii  ic.  N'.  liardiiii'tric  iirc^^urp 
7t_'  mill,  ami  t  ^  JTt'.  =  l."),:{."i  pi  i- ciiii   .\ . 

Hiq  ■ill  il  (or  Aiiniine, 

C   =    10.  IS:         i(i.:5t  (•   =  40.42 

H    =      7.M';  s.i:i  H   =     7.02 

X   =    l.Vl'J:        1.-.,:;.-)  X   =   15.7:} 

These  (lata  taken  in  ciinnect  inn  with  the  iiiannef  in  wliicli  the 
suhistaiice  was  dhtaineil  ie>ter  liistillationi.  ami  with  tiie  fact 
that  it  fj;i\-es  the  niiiliydrin  I'eactiiJii,  is  ])racticaily  iiisnhilile  in 
aicdliol,  and  gi\'es  up  its  iiitrdHen  on  lieinn  deedinposed  with 
nitrous  acid  make  it  evicient  that  tiie  suhstance  hei'e  deserihed 
is  a  aiiiinn-i)i'()pi(inic  acid,  nv  .ihinine.  <',,H;\(>j. 

It  was  iidt  tholitilit  necer-afv  to  >ubiect  the  corfespoiiding 
suhstance  ohtaiiieil  in  this  yeai's  wdik  to  an  elementary  analysis, 
liiit  the  t'olldwinjr  corrected  decoiii|)osition  ])oints  (:;i  rai)id  heat- 
int;  were  toiuid  for  h\e  specimens  of  crystallized  alanin  olitain(»d 
from    the    different    fraction^    of    lli(>    ester    distillation.    Jlt.Vf ', 

L".tj  < '.  ■2S2°('.  L's:}  c.  l'.m;  ( ■. 

\'allii(\  The  copper  salt  a- ohtained  from  its.-olution  in  methyl 
alcohol  iil!)  ])er  cent;  weighed  O.O'HHi  nm.  (dried  at  llO'O  and 
yielded  O.OJS,")  uni.  (  u.^  (I.dl'lil  jrm.  ( 'u  =  2(1.07  i)er  (  eiit  while 
the  anhydroii-  copper  -ah  of  \alin, ((';Hi„N()c)<  ( 'ii,re(iuirps  ( 'u  = 
21.51  i)er  cent,  .\fter  reiiio\  inf;  the  copper,  the  free  \aline  was 
crystallized  from  water. 

luetic  acid.  .\<  .alreailx'  -t.ated  this  acid  appears  in  eoiisid- 
erahle  ([uantitx-  amonu,  ilu-  products  of  the  (^ster-distillation. 
I'rom   fraction  1,  for  example,  wc  separated  1.7.")  f^ranis  of  ether 

luhle  acids  consi-iinii  lartj(>ly  of  lactic  and  ti-oxyhutyric  acids. 
The  zinc  salt  of  lactic  acid  was  ])tiritied  hy  recrystallization 
from  water. 

(l.ll.i'.i  Ki'^i'ii  -alt  (111  i^rniticii  a.ftcr  tivatnicnt   with  nitric  .'icid  nave 

(l.(MI_'  nraiii  Ziil>   -  _':i.01   n.  1-  ,rnt  Zii. 

il.il.i!!  trraiii  >:tlt  I(j-i  al  III.",  IKlC,  IlirjIJ  jriaiu  water  --  11.71  per 
'■.•lit. 


•    • 


-(iMK    r.iNSTlTl  KNTs    ,  <y     |HK    Ml.i)OI> 


t)-2.S 


Zll     (    ,11/).,.:  .-HI) 
'"'  (jiitri  y 

12  ,S(i  per  cent  W.i) 
■-':<.  11  percent  Zii 


1  1.71   Iiefceiil   U.l\ 
-':<.()1  per  ,ent  Zii 

The  i.nalytieal  ,lata  here  ^ive:,  -hcu   that  we  ar.'  .iealiuR  with 
the  zmr  salt   of  ;  aralaelie  ar„l  and  ,-.,„lirni  earlier  aiialysps  as 


of  da^lio'    that  lactic  a<'i.l 


i-  :i  normal  coastituent  of  the  hlood 


f  the  (iofr.     The  IiIkIi  v.ahie  for  x<ater  in  the  ahow  analysis  is 


I)rohahly    (hie    t( 


a     partial     rarcnnization.      The    >alt    of    the 


inactive  acul  crystalli/.-  with  tliive  molecule,  nf  water  and 
contains  1S.12  per  cent  an.l  Jl.-Kl  per  cent  Zn.  Calculated  as 
percentage  of  the  anhydrous  salt  tli.-  al.(,v..  analvsis  gives  2t).?)S 
per  cent  Zn  found,  as  agaiiiM  ■_'(;.,S7  per  .■.•iit  require.l  l,y  theory. 

>rMM  Ain 

I-  The  non-protein  constituents  of  the  Mood  have  heen 
accumuhited  in  consideraMe  quantity  l.y  ,Hir  method  of  vividifVii- 
sioii.  The  total  amount  (,f  non-protein  nifogen  (.htaiued  i;i 
one  hundred  and  twehc  hours  was  alx.iit  JO  grams.  Other 
siihstances.  especially  -ugar  dialysed  in  large  .luaiitities. 

2.  (^lantitative  data  are  given  on  the  rate  .if  accumulation 
of  different  nitrogen.,r  .  >ul,siance.  and  n  i>  shown  that  their 
relative  proportions  in  the  <li(fusate  do  not  varv  verv  greatlv 
from    tliose    in    the    Mood. 

■i.  -Maiiine  and  valine  have  heen  ohtained  in  crystalline  form, 
iristidine  and  kivatinine  have  heen  shown  to  h,.  present  hy  re- 
actions. 

■i.  Oxyacids  were  found  in  noticeaMe  i)roportion.  I.actie 
and   d-oxylmtyric  acids  in  particular  have  heen   identified. 

•">.  Ill  the  re.sidue  from  the  ester-<listillatioii  there  was  found 
a  crystalline  sul.stance  having  the  comp  ,sition.(  •;}!,., X.,{K  In 
its  melting  point  i210>  to  Jl  I  cim.  and  solul.ilities  i"t  agrees 
with  „  isolmtyl  hydant.un.  The  ,,ue-tioi,  whether  this  sub- 
stance exists  as  such  in  ih.>  MocmI  <,r  whether  it  has  heen  formed 
by  ehemieal  action  in  the  pro,-,-.  ,,f  iM.lation  has  not  vet  been 
decided. 

■'  Anh.   f.    f,\n;it.   n       I'ljv-lnl.,    |svn 


